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ACTA TTPU
III. ENGINEERING SCIENCE
REDUCING AIR POLLUTION HYDROGEN USED AS A FUEL IN 
THE ICE IN UZBEKISTAN
A.Sharipov, J.Inoyathodjayev
Turin Polytechnic University in Tashkent
Abstract.
This paper deal with the using of hydrogen in ICE so far from history and thus use the HHO systems as a supplement to increase 
fuel efficiency in ICEs. The use of hydrogen as an engine fuel is not new, and, indeed, it fueled what may have been the first internal 
combustion engine. So far, Ford, BMW, Aston Martin, Chevrolet and etc. companies were installed Hydrogen in ICE. In Uzbekistan also 
began to work on this Hydrogen fuel CE. Current time, in Uzbekistan at Turin Polytechnic University in Tashkent installed HHO system 
and Amiron device to many cars. Following this project we safe fuel of ICE and the global ecological environment.  
Key words: IAHE- International Association for Hydrogen Energy; Otto’s engines; HHO system; Brown’s system; Amiran Oxy-hydro 
fuel cell (GX300).
The development and improvement of steam engines by 
car inventors is a result of long years of work.[1] Jule Verne 
who is english writer prophesy about use hydrogen as a fuel 
in famous work named “magic islands” in 1874 year.[2] A 
major problem with several of the renewable energy sources 
is that they are intermittent and their energy density is low; 
thus, there is a need for an energy carrier that can act as both 
a storage and transportation medium to connect the energy 
source to the energy consumer. [3] Hydrogen, the lightest el-
ement, has been suggested as the energy carrier of the future. 
In itself, it is not a primary energy source but rather serves as 
a medium through which a primary energy source (such as 
nuclear or solar energy) can be stored, transmitted, and uti-
lized to fulfill our energy needs. There are several distinct 
advantages to the use of hydrogen as an energy medium. It 
can be made from water, an inexhaustible resource. On com-
bustion, water is the main product; thus, hydrogen can be re-
garded as a clean, nonpolluting fuel. Indications from cur-
rent research efforts suggest that hydrogen may be produced 
from high-temperature heat sources at an efficiency great-
er than that of electrical generation, thereby making hydro-
gen a more economical energy source than electricity. Tech-
nology has already been developed for storing hydrogen as a 
pressurized gas, a cryogenic liquid, or in the form of a met-
al hydride.The use of hydrogen also promises reduced de-
pendency on imported energy, as indigenous sources of en-
ergy would be used to generate hydrogen as an energy car-
rier and storage medium. All energy resources are potential 
feedstock for hydrogen production. Experience with hydro-
gen-fueled engines to date indicates that conventional en-
gines may be converted to hydrogen service without expen-
sive retooling. Major problems with the use of hydrogen are 
those of preignition and flashback and suitable storage on 
board the vehicle.[3]
 Hydrogen fueled cars in the World.
The Riverside hydrogen bus is the first vehicle to be op-
erated in regular passenger service by a transit authority. The 
Aston Martin Rapide S Hydrogen Hybrid represents a fu-
sion of those two ideals for the person who wants to drive 
fast and drive green. The Rapide S is a bio-fuel vehicle that 
runs on either compressed hydrogen gas or with the flip of 
a switch, gasoline.[6] The BMW HR2 race car has set 9 in-
ternational and FIA-ratified land-speed records for hydrogen 
cars.[7] The BMW Hydrogen 7 luxury automobile is set to 
hit the streets as a lease in April 2007, according to the BMW 
Group. In a race with Mazda to bring the first commercial 
hydrogen cars to market, BMW will have taken the lead in 
introducing its first 7-Series production hydrogen vehicles 
in both the USA and Germany.[8] The Ford Model U is the 
new Model T, at least according to the automaker. First in-
troduced in 2003, the Ford Model U is an SUV that burns 
hydrogen in its supercharged internal combustion engine.[9] 
The Giugiaro Vadho hydrogen concept car was unveiled at 
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the 2007 Geneva Motor Show. Created by Italian design, the 
Giugiaro Vadho embodies a futuristic aeronautic spirit rarely 
seen in any automobile, let alone a hydrogen car.[11]
Current hydrogen fueled engines in Uzbekistan.
During this period, various countries around the world 
have been making diverse innovations and innovations for 
time and effort. In particular, significant work is under way 
in our country. Only in Tashkent, Turin Polytechnic Univer-
sity, professors, researchers and students are re-inventing 
new inventions based on the needs of today's society. Partic-
ularly special attention is paid to the preservation of ecolog-
ically clean and human health. One of such discoveries was 
presented at the World Exhibition EXPO-2017 in Astana at 
the National Pavilion of Uzbekistan, a unique test model of 
Matiz avocado, which works on hydrogen fuel. The fact that 
this car differs from other world anologists is a high level of 
safety due to the lack of hydrogen storage tank. As a result 
of this type of engine, waste water is removed. The develop-
ment of engineers in Uzbekistan is evident in the example of 
the Matiz car. The car drives hydrogen through clean water, 
emissions of atmospheric air by 80%, and reducing fuel con-
sumption by 40%. [16].
       
Figure 1. Chevrolet Matiz.
modification M MX BEST
Body
Type 5 doors hatchback
Number of seats 5
Dimensions (mm)
Length/width/height 3495/1495/1485
Wheelbase 2340
ICE
Engine power l/sec, kW 49(36) 62(45.6) 63(46.4)
Working volume (sm3) 796 796 995
Number of cylinders 3 3 4
Compression ratio 9.3 9.3 9.3
Transmission Transmission MT-5 MT-5, AT-4 MT-5
Mass Gross vehicle weight 1153-1230
Dynamic characteristics
Maximum speed (km/h) 144 144/128 145
Overclocking (0….100km/h)(sec.) 18.2 8.2/25 18
Suspension
Front Mackpherson suspension
Rear dependent with trailing arms
Control fuel consumption 
(l/100km)
90 km/h 5.0 5.0/5.5 5.4
120 km/h 8.3 8.3/8.6 8.0
In the urban cycle 7.4 7.4/8.0 7.5
Figure -2. Technical characteristics of Chevrolet Matiz.
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In 2017, together with the Tashkent automobile and road 
construction institute, the Turin Polytechnic University in 
Tashkent has installed a HHO system based on the Brown-
based Chevrolet Cobalt car, under the sponsorship of UZA-
VTO. The experimental machine is currently being tested in 
the Tashkent city desert. This method prevails with the meth-
od of reducing pneumatic and ecological emissions. It reduc-
es fuel consumption by up to 40%.
         
Figure 3. Chevrolet Cobalt installed HHO system.
modification LS LT LTZ
Body
Type 4 doors Notch back
Number of seats 5
Dimensions (mm)
Length/width/height 4479/1735/1514
Wheelbase 2620
ICE
Engine power l/sec, kW 105/5800
Working volume (sm3) 1485
Number of cylinders 4
Compression ratio 10.2:1
Transmission Transmission MT-5 MT-5 AT-6
Mass Gross vehicle weight (kg) 1590
Dynamic characteristics
Maximum speed (km/h) 170
Overclocking (0….100km/h)(sec.) 11.7 - 12.6
Suspension
Front Mackpherson suspension
Rear dependent with trailing arms
Control fuel consumption 
(l/100km)
In city 8.4 (10.4)
On the road 5.3 (5.9)
middle 6.5 (7.6)
Figure 4. Technical characteristics of Chevrolet Cobalt.
In 2018, together with Turin investment engineers at the Turin Polytechnic University, the ISUZU model has installed a 
Brown’s system or HHO system. The high performance of the diesel engine has been achieved. When the emission tested, 
there were almost 5 % CO2 showed. We can see only water steam.
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Figure 5. ISUZU automobile installed by HHO system.
Extraction of Hydrogen from Acetylene requires chemi-
cal processes and is more costly. Only Hydrogen is produced 
in this process. Whereas extraction of Hydrogen from water 
is the best way because it produces a mixture of hydrogen 
and oxygen also called as ‘oxyhydrogen’ or „Brown’s Gas” 
This is a highly combustible mixture which has more calorif-
ic value than base hydrogen molecule.[17]
The HHO generator involves in the production of hydro-
gen and oxygen with a help of process of electrolysis. In 
this process, Direct Current is passed through electrodes to 
water, due to chemical reaction, the positive plates generate 
Oxygen and negative plates generate Hydrogen. Pure water 
does not conduct electricity. Adding a base to the water cre-
ates an electrolytic solution and increases conductivity, al-
lowing electrolysis to occur. Distilled water and KOH is the 
preferred electrolyte. In the above we used to Brown’s HHO 
system.[20]
 
Figure 6. Brown’s HHO system installation scheme.
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Device for vehicles reducing fuel consumption and 
harmful emissions was held at Turin Polytechnic University 
in Tashkent. Thanks to the gas generator device produced by 
“Amiran” Malaysian Technology Company, the car will be 
able to save up to 50 percent of fuel, which accordingly will 
increase movement distance up to 50 percent. According to 
the Deputy Director of the company Azam Al Yahya, there 
is a capsule with oxygen-hydrogen fuel in design of this de-
vice, which works on the basis of water electrolysis technol-
ogy. Gas generator device reduces release of air pollutants, 
ensures smooth operation of the engine. The device is suit-
able for all types of motor vehicles. GX-300 model is recom-
mended for passenger cars. Replacement of water in device 
must be made every 10 thousand kilometers. New device is 
easily installed in luggage compartment of the car, takes up 
little space and has a guarantee of 5 to 10 years. The partic-
ipants were told about Malaysia’s experience and achieve-
ments in creating innovative technologies.[18]
      
Figure - 7. Overall installation Amiron device in Chevrolet Lacetti.
Premium Accessory based on water electrolyzer technol-
ogy. Generating hydrogen gas to support maximum petrol/
diesel/NGV burning.
Benefits of GX300
1) More Power.
2) Increase Car Performance.
3) More kilometer.
4) Optimise Fuel Efficiency.
5) Smoother & Quieter Engine.
6) Clean Engine Carbon.
7) Reduce Car Maintenance & more.
Occupy minimum space in vehicle trunk to produce 
Oxy-Hydrogen Gas that being channeled to air intake mani-
fold for complete combustion.[19].
Figure - 8. Basic diagram for Amiran Syn-fuel hybrid gas generator.
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Special considerations for the hydrogen engine:
With the exception of rocket motors used in the space 
program, no engine has been designed specifically for hy-
drogen fuel at the present time. Special conditions therefore 
need to be taken into account when an engine that was de-
signed for another fuel, such as gasoline, is converted for 
hydrogen operation. The essential difference in the conver-
sion is that the engine is now a “dry fuel” type in the general 
category with propane and natural gas engines. Conversion 
techniques and precautions that apply to propane and natural 
gas engines also apply, in general, to the hydrogen engine. 
Therefore, the literature on these other gaseous fuels pro-
vides a useful source of information on hydrogen engines as 
well. Both propane and natural gas regulators and carbure-
tors have been used in many conversions, usually with only 
minor modification, such as change of spring, to accommo-
date the lighter gas. The modifications to existing equipment 
have been minor because of a fortunate circumstance: the 
flow-reducing low density of hydrogen is somewhat com-
pensated for by a lower frictional resistance to flow and 
higher speed of sound.[3] 
Ignition timing is generally simplified with hydrogen. 
Designs that use a fixed equivalence ratio can use fixed tim-
ing at all engine revolutions per minute and manifold vacu-
um settings. Spark timing is nearly independent of these two 
parameters. In a variable equivalence ratio system, proper 
timing is a function of the equivalence ratio with the greatest 
advance required for lean operation.[3]
Conclusion
One of the most serious gases we must use is Hydrogen 
- in our cars, buses, Space shots from the cape etc. scientists 
have been studying Hydrogen, Propane and many Bio-fuels 
and have found hydrogen to be the best, the oldest and the 
cleanest. They feel this alternative product is a win -win. So 
that liquid hydrogen will be the future fuel. 
In Today’s world we are studying fuels for the future. But 
in Science in order to do this we must study the past to make 
this plausible in today’s world of Hydrogen Fuel and Hydro-
gen Fuel cells.
Today – In the future, water will replace fossil fuels as 
the primary resource for hydrogen. Hydrogen will be distrib-
uted via national networks of hydrogen transport pipelines 
and fueling stations. Hydrogen energy power will be clean, 
abundant, reliable, affordable and an integral part of all sec-
tors of the economy in all regions of the world.
Studying the world’s experience at the Turin Polytechnic 
University in Tashkent, and in partnership with Uzbekistan, 
Brown’s HHO system was installed for the Chevrolet Matiz, 
Cobalt, heavy ISUZU cars for the first time. This is the first 
step to preserve and restore ecology. The Amiran generator, 
developed by Malaysians, was installed in Chevrolet Lacetti.
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